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Cork oak (Quercus suber L.) is one of the most important evergreen tree species 
occurring in Iberian Peninsula. Cork oak is usually seed-propagated but seed-raised 
plants present great variability with a high percentage of undesirable phenotypes that, 
due to the long juvenile phase of this species, need many years to be identified and 
discarded. To achieve efficient clonal propagation of elite trees, protocols for 
micropropagation by axillary shoot formation and somatic embryogenesis have been 
developed. 
 
In this study the propagation of axillary shoots and somatic embryos of mature cork oak 
by use of a temporary immersion system (TIS) has been explored. Somatic embryos 
were initiated from expanding leaves of epicormic shoots forced to flush in branch 
segments of a centenarian Quercus suber tree, and axillary shoot cultures were initiated 
from somatic plantlets derived from germinated embryos. After 7-9 months of 
successive sub-culturing in semisolid medium, healthy shoots or embryos were cultured 
in liquid medium in bioreactors. The parameters tested were type of bioreactor (RITA
®
 
or PlantForm
®
), immersion frequency, additional air exchanges, explant type, culture 
media composition, and supporting material, and the best treatments were chosen based 
on proliferation rates and quality of shoots or embryos. Agar-based cultures were used 
as controls.  
 
Successful propagation in TIS was achieved for both types of cultures (axillary shoots 
and somatic embryos). Shoots were grown in PlantForm
®
 or RITA
®
 vessels with 
modified Murashige and Skoog medium supplemented with 0.05 mg L
-1
 6-
benzyladenine (BA) and 0.5 mg L
-1
 gibberellic acid. Shoots growing from basal callus 
explants did not show hyperhydricity, but the use of a supporting material was needed 
for nodal explants. Embryos proliferated in RITA
®
 vessels with Murashige and Skoog 
medium supplemented with 0.1 mg L
-1
 BA and 0.05 mg L
-1
 naphthalene-1-acetic acid, 
and germinated in Schenk and Hildebrandt medium supplemented with 0.05 mg L
-1
 BA 
and 0.5 mg L
-1
 gibberellic acid, or in the same medium devoid of plant growth 
regulators. Somatic embryos growing in bioreactors were successfully cryopreserved 
following a vitrification protocol.  
 
Plantlets derived from rooting of elongated shoots and from germinated somatic 
embryos were transferred to soil and acclimatized. 
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